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(54) ORGANIC RECTIFYING ELEMENT 
(57) Abotmot 

PURPOSE: To provide an Ofoante rectifying olomont with 
oxee!)ent roctifyino function. 

CONSTITUTION: A glaaa board 1 fe providad with a oo4d 
electrode 2 thereon through a sputtering method, etc. 
and a p<M^>rnetriyttrilopr«n« byar k» pflod up thereon 
through electrolytic oxidation polymerization. Then ft 
ia elecarochemteaUy applied with o dedoping traatmant 
to form a niph molecular conductive layer 3, a 
6-m*thyM OXp-metnylbertfylhO, 1 0-cihydrophonow film 
4 ia Deposited on we layer 3 through a vacuum 
deposition method. and further aluminum 18 
vacuum-depecitad an the film 4 to form an electrode 5, 
and thereby an organic rectifying element in reateod 
finally. 
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* NOTICES ♦ 

T .„ office is nor reBponoil>l« c«- • 



I Tfcu document has been glared by ocmputer.So the translation may not reflect *• ordinal precisely. 
2'»*** shows the word which can not be tfanslated. 
3 Jn the drawings, any words are noi translaxcd. 

CLAIMS 

[Claim(s)] . ^ - , |_ Mrrv inc out the larninatins of S-felectron releasing group) pcrmutatiod-| 0- 

b£«is« te bSff 

system ingredient Inyw. „ Pfirdlntt M daim i which is (be layer which a macromolecule conductor ingredient bjjr 



>m 
id 



ICUni*/! v> 

system Ingredient layer. af .„ r(1 ,__ tQ clalm , w hich is the layer which a macromolecule conductor ingredient «™ 

an alloy oxide. 



[Translation done.] 
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• NOTICES * 

S^»a eaueed by tbm »*• o£ *«a»oleticm. 

, .This document has been translated by compulse the translation may not reflect the original precisely. 
2 ••*• chows the word which can not bo translated. 
3iln the drawings, any words axo not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

Se for SeriflcSon, a photodiode, a light emitting diode, or a swrtch. 

[ffipt.cn of me PriorArtmaSchot™ 
metal thin film of a work functmn as an ^^^SS»^^SSi^A&>ii^ this invention persons developed the or£ jnte 

^prMohed bjdia need tor development of a still more effective organic mctifying device. | 
^ RSU - * Solved by the invention] Although ^ 
«v*£tev^^ 

2S™m^^ j 

for Solving the Problem] this inventicn^raon. - it w« shown clearly that It has the ^^^'T^j* ™ 



^UrSolvlngme^^ 

component which has the component to which the lan ) mB * m 6°™ J*JJJJi, phonazino film for short), a macromolecule cond i ctpr 
subsKuuon aralkyl>5. ^SSSSSSi toSS^^^^ inductor ingredient .ayer said here Jl layer 
inered ent layer, or the metal system ingreaicm layer u> miiicu « opnun w hich consists of an organic syntheSl . 

metallic sulfide, and an alloy oxide. -laeaine stow) permutation- ItKaralkyl or nuclear substitution omlkyl)-5 at U 10- 

[0005] Th« electron releasing group .nMclcctron releasing ^ft^T™"™" ^e amino group, an alkylamint fed.oal, 

least with 10- of phenazlne is 1-4 pieces, and, as for them, it "WW" J^SSldaM »wo or more sorts of mixture iaU ufficient 
■ [0007] As long aTthls phenazlne Is me abovc^enUoned ~«"f^J ^^^^^^ UV sL filixer- 

as h. The spacer powder (plastics powder, silica vo™*^ ^^J^Zl^iS^Sm^Sk phenazlnes are used as the S L», and 
proof, andathickness control material may be added a Imlefer ^^^^^l^S o^cSmaterlal of membnf bus 
little content ofth« coloring matter (a coloring agent, charge of fluorescence) may bo cameo ou< « «• T j 

^'rtS^XoWE which them a«7the poly pyridine Fori (N-metby l tyrrole), 

a polyvinyl carhaatole, me pOiy □laceryiene, uonauou™ " . . . .^i cont ain these can also be used. 

. poly picoline, etc., and these can use doping either a n^o^objector a ^ u V(S 

• and [Si these can also be used among macromolecule conductor ingredients. ! 
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[OOIO] A3 « carbon system ingredient, conductive fubtar end 

thSium alloy, a Magnesium alloy, a «n alloy, »»£ffiS3o titanium, the tin oxide, a zinc wide, oxidase* 

ash? towss^^^-*^^ 1 

metallic oxide), etc., and contain these con also be ' used. ma cTomolecule conductor Ingredient layer and a maeroridjeeule 

Soi2j The phenazlnc film ,. d JHES^ hSHK ™* ™* ingrcd^ layers or bet. ■ U a 

conductor ingredient layer or .n between a J^? 0 ^ ",^ r ^K™ e laminating of one of these combustion >s suffib; fent aa 

K^CK^V of • •"^■"■P ^7;^^.^^ further retired after usually being prepared^ I 
[0013) Although it w.ll be covered with a film ''^^'S^teB ) and atnehins a suitable electrode section, dem Ung 
substrates (glass, plastics, a film,* metal sheet, a -^fo^e *Se^or tf^ laminated material may chnng^ i b 

on the Object, a laminating may be «^»^Xet^acro^ISS,S c2S ingredient layer, or the thickness of a I jtal 
arbitration with me thickness of a substrate, th ^' c ^'^,° t . m S» make it the thickness of 200-3000A by the monolayer : 

activity- ... • j «. -» .nnmuh of maklna the nhenazlne film of this invention fonning. j 

[00141 One approach of the degrees is adoptcdas an ^~^^ g ^mod a) solution (the cast method being inelup >d), 

(1) the approach (3) of painting ^ SnSbefoShand (an taflatable flexible bag technique, the £ frvr 

up'm^^^ 
fe^mfe^ 

the phenazlne film 4. „ . tpMa , desirable in laboratory to make It the transparent electrode which cb ■cred 

[0016] As for the electrode 2 prepared on • ^tajraeel, ££K2Ko» be formed on the substrates 1. such as a glass plated . 
the whole surface of a substrate 1 substantially. A ^Pf™ * ,e fr° fl * Lignum an indium. Indium Hn oxide (ITO film), and Jl e tin 

[00171 Although it changes with classes « rf*«Mte l^^SSSSiii plfenaSe fitaof »b invention on an aluminuil 
fabrication sequence of an organic >Ml»yng<tovJ*lt ^ jababte to maxe ' ™ e ^J™" ^ ^ „ spin ^ method, j, d to 

of the counter electrodes, such as a golden electrode, on If JJJJ*.^ formed ^ me SUPPATA Ling's method &> .. for 

charge and both layers by e '^°^:^*^V!^ moldW formed, and was spontaneously formed In the interface of a 
which the barrier of* shot key mold or a heterojuncaon mom ~" •°*™""JjJ"J" ' XL of m invention. In order to oppose en 
molecule conductor layer and the phenazme fibn ^» ^ ttM Jj ^3 eWum, sapamtion of a chargearto 

i^anJS^cS , 
S'bV eleert c^pot of me toward direction recomblnes with the reverse charge In bulk. 

Spiel About the organic rectifying device of this invention, although experimented In a large number, the example of 
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mpresentauonexlrac^^ 

fotSlan ™ P lc . - firs.*- ^2,^;^ £ ^L y . 

meihyJthiophcnc (it is hereafter ^i^T^^jJdJ macbSS^emlstry targk the laminating of 5-methyl - [o-(p- 
aftcr carrying out «ndMn8P«^»6 of ^^"ta « » HJgJo^tag MMDP) was carried out with the vacuum depoa t on 
methylbenzyl>3 and the ,0 ^y^ cn ^ u ^ d ^^I^L out Au/PMeT/MMDP/alurninum - the aandwichoa eel tf 
method, the last - a It top - aluminum - vacuum oepoauion - w I 

struotur© was manufactured. ^ .ui. ...JwirliM r.«l continuousN under dark, and the cunxnt-volta ;e 

[0023] It imposed changing direct-current applied vo J^ * f^ 5 ™™'^ dirm-currefi : 

Sve was uTveatigatad- the time of U-b. a£r| ^d 

applied ^Itagecondnuouary. ffi£v2 « Smart direction occur*. The current valuewhen d», »n rl 

electrical potential difference to a gomen e electrode Impresses thedeetncal potcntoal dlfferen s|of 

value when Impressing the elccmcal potential d.fftrence of ^ * a^aen ^^""^ ,y Moreo ver. in the applied voltage of * 2V, 
+ U.OmA and -4V was the recriffcahor .ratio 120000 m-0A\ l^^l^^^^^^y (rBlfcr ro rtoWJOfi 3 ). 
rt was the rectification ratio 18000 in die current value, of +10 fS*Z*£g^^ force in the din rtion 

[0024] Next, when light was irradiated at dm. <™P™f". the go Wen P^^JJ oflight to irradiate was measuitb. 

Ued as forward. At this time, change ofthc Phowojrcm at the_ time £T eh«gmj ^V^Xcurraniis shown- From this graM 
Draw ing 4 is the graph of the action ^P^^^^^^^^St^ action maximum of (-) and PMeT ] a . 
when an optical expoaure U camed out I from a ^"S™ S^^5 effiSby PMeT is shown, and h turns out that an activity side i not 
phmoeurrcnt value MoreoVer. since a photoeurrent value served^ the 

^e interface of a golden electrode and a PMe t , *^°" D ™ eJtBO ? ure i„ carried out from an aluminum electrode s < fe, the 

^maximum (O) and near the skirt of absorption 9 J^^^^X^X^i^^Pi^. I.e., the interface of PMpT 
screen effect by MMDP is shown, and it rums ^^"»^^ vi ^ ^Iwiched only MMDP with a golden electrode and alu r jlnum 
and MMDP. »n addition, since the monolayer mold component which 9»™"™». T^SL^mkmd mis direction, the interface 1 1 1 
wi« out rectification and a photc-elcctrlc-transladon operation in a bilayer mold component and this oirection, me imc^c 

aluminum and MMDP is aUo lO-dihydrophenexine 5-memyl^oreatW jailed 

[0025 In example 2 example 1 utstead of ^^ 5 ^^^^^;j^ ^'„ ccl manufactured using (it being he r. Ufter 
MMODP for short) I O^enob^O-5 X^^^e^^^S^ hen: aft«- called MDNDP for sho^ When 

called MCDP for ^^Z^^^cL continuously under dark, a current change similar ti 

™,caIlon ratio 5000). and graphite (rectification ndfo 6000). Moreover/ when; a mead eys*rn f^faj^ wjJnmUarg 
result of an indium (rectification ratio 12000). d™'"™™^'^^ 

oxide (rectification ratio 4000). antfmony-pentachlorldc doping tin oxide (rectification ratio ww;, ana conuueu p 
^ rectification ratio 10000) was obtained. 

[I 0 ! 7 }. ra . . c- „ A(1 a,---:,. rectifVina device of this invention rectined efficiently using both interface barriers otfor 

[Effect of J»e o * e SmoTecKndTci" tagmdient layer and the phanazine film, the phenazine film, arm a} ctai 
example, me interface barrier of a giant ^'^^X^oonent^hieh gives the rectification ratio excellent conventional^ hrther 

Po^d usms mis^rrler, cogently were separated are mutually » °P£^ 

ootoeleotric trancducer. Furthermore, while the charge poured in by electncd-f»otentiel-diff bran c« imprea M0 "™^ CL- 
whMh^Ln^ootential gradient of a barrier in the Inside of bulk, tt foncdons also as eleetro ummeacence dev.cea usingreco^ gmmg 

e^edSge «d SSing light. Therefore, It is sum that the predominance of the application m the industrial world of jftis 
invention is a greatest object. ' 
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TECHNICAL FIELD ____ x=fr _ ^^-^ _ 

diode for rectification, a phoiodiodc. a llcht emitting diodo, or a switch, 
[Translation done] 
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PRIOR ART 



^ Prfnr Arfl The Schoukv barrier mold component which combined p-mold organie semiconductor and the sm l j 

[Description i 0f the ™or A^rc] TOe ™^^^^ iftfl ta tal0WIV# and aluminum / metal tree phthalooyanine / combin u k 

approached by *e need tor development of a still more effective organie rectifying device. 



Ion of 
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system ingredient layer, it became possible [ maktag ;t» com £^^ g ^£^ h()te whl6h ph otocharge separation w^ 
ihan a well-known erganle rectifying device ]. Mo ^«' 5 ™^ ^^ ^ opposite direction, It functions also as an 
performed using th» barrier, consequent* were t »^^JS^eteSS^t5^dKee impreVsion moves in accordance 
optoelectric transducer, furthermore, wb.lc the * £ £ fSuon? aJ so as electroluminescence devices using reeor » nomg 

invention is a greatest object. 
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invention That research Is developed and 
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* NOTICES * 

p^e^t Of flea is not, reapcwU&l* f 0 *,*"*' 

_ l tA ^ ^^nuter So the translation may not reflect tbc original precisely. 
1 This document has been translated by computer. J>o too to»u*w« 
^•♦♦diowB the word which can not be translated 
S.In the drawings, any words are not translated. 



in 



^onem which has the component »wb.eh the ^??™S^ e £^ MRftr short), a macromolecule eondki kor 
3S» «W. * e "Sffl^iS SiJeSTS conductor ingredient layer said toe b .W 
ingredient layer, or the metal system Ingredient layer is carnca ouu . «« « which consists of an organic synthes s 

3£«3£tt«SSXi &V»t chosen from the group which consists of e metal, an alloy, a met^c ox.de, 

metallic Sulfide, and an alloy oxide. wdeaslna aroup) permutation. KKaralkyl or nuclear substitution «*%0-S * > I JJ- 

[0OO5] The electron releasing I group 5-(cleoiron ro>«*tog ^j^ 5 ™ m radical, the amino group, an aDorlamlnc i kdical, 

following. „.k«**..*Vwi aralVvn radical In phenazine, benzyl, a phcnylcthyl radical and p-alkyl benzyl 

10006] With KKaralkyl or nuclear '^£f radical), pWo benzyl i 
example p-methylbcnzyl radical-) P-ethyl l ^X^w^baS-) iw^lammo benzyl, p-cyano benzyl p-nitrobenzyl n 
(N-permukilon amino) benzy (for example, ^^S^ffiCl, p-iodtoV WyU m-dialkyl benzyl (for cw 
fluorobeozyl, p-fluoro memylbenzyl radical. p<hloro benzyl, ^°^Y^o^b^\ -) m-diamino benzyl, m-Jl (N-pennut 

amino) benzyl, m-serew (irifluoromethyl) ^*?T ay, 'J m * «Jffi£. ffer exanole. 2. 4-dichloro benzyl, 3, 5-dichloro I 
Td 34ffibenzyl —J^ of meSSty radical c^bj 
m-dibTomo benzyl, m-dnodo benzyl, etc. In j^*^.^^. to say that you may branch also with the straight chain- y 

least With 10- of phenazine b M pieces, end, asfor £ ^^^dent or two or more sorts of mixture b); (flSctent 
T00OT) As long as this phenarine «s me above-mentioned °° m £^ h £ J***^,. ete.) as the ami-oxidant of an amount UV si^l ilizcr- 
L h- The spacer powder (plasties powder, ^\^^H^^S^£on ^ such phenaztaes are used » the fil k and 
E^rSJ^^ S£ be carried out afebec* material of memoxal k 

S!?ac^^ 

' a polyvinyl catbazole. the poly dlacetylene. "^^JJ ~ T£ and contain Aeg ean also be used. I 

poly plcoline, etc, and these can use doping either "°f^^2e^nd Se rESh mere are synthetic graphite, a cotuto n ve 

'po«fe^« 

Hmb tfo£ can abo be used ^8 "^^.^^in^aSre are graphite, glass carbon, furnace black, I 
[0010] As a carton system ingredient, conduct veiubb« ana ™^' n J™'~^ ld ^and these can use doping either a non- Soped 
KETCHIEN black, acetylene black, petroleum ^ ^^o^uToim^ctor togWStc. I 

obiect or an object, and contain these can also be used among eam-molocu^ conau^m^««i» Aluminum, an to J 

100 Til M?mrtaTsystem ingredient - a metal (for example, gold, silver. P^^J^SSmnJlo^ «icb asaan^um i 
magnesium, calcium, silicon, titanium, alloys (for example. 1*™™^™*^° metallic 

entiAa (far example, an aluminum d" 

titanium alloy, a Magnesium alloy, a tin alloy, an ^aium ^J^ J^ZTe^iM^aim titanium, the tin oxide, a zinc oxide, oxidizs 
Sim OXideYand s Xo» oxide -) What ^^^^^^^SS^S^S^M^ and the n*£w2il 
copper, antimony oxUe, a arcomum diox.de. em.by ^SnsuSde. a cobalt sulfide, a nickel sulfide, co] 

S^SSJESS^ ^ y or mtaure of ^ 

Unduotor ingredient lay W or in between a ^tJ^SS^S of thZcomblnatlon •» si 
metal system ingredient layer end ametaUy stem ^i^^^Slfmm^ of for example, a giam-n 

mat easiest thing, in order to strengthen ^^TJS^k^ conS uagrodSS E^dic pbenazinc film, a metal syor 

S^tla^atT^ 



) metal 
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system ingredisnt layer of exchange '"V/J 7 *^. 0 "^ further roauired after utually being prepared on , • 

gSS Xugb h will be covered .f^^^B elLrodf S <iep * jdUg 

substrates (glass, plastics, a film.a L!^S£ P ffi^h1aiS^tto laminated material may change f : 

on me object, a »«*»*^y* layer, or the thickness of a me U 

arbitration whh the thickness of a twctoSsof 200-SOOOA by tbe monolayer. 

activity, w Aan^c it adorned as an approach of making the phenaxinc film of thia invention fanning. . 

(0014} One approach f '"^^"^^d „ the spimerlng method (?) solution (the east method being menu * U), 

(1) the approach (3) of P^^^Sn wnTch U^"Sw« flta?Seforehand (an toflatablc flexible bag technique, the p sjung- 
*ying -^l^^^^^^^L^ in ma form planned according CO the object, and may carry out etc) i ag 

^^A^^i^S^Sk^ CSSSO^- As shown to U Ul . 

[001 5] A fundamental example of the smjcwre * *°^ ,e "*r^ ^^ned on the substrate 1, meglanl-molecule condub br 

^™^^S ^eSTa ilnt b^r^pS^ld, silver, aluminum, an malum, todlum tin oxide (JTO film), and t . , t» 

[0017] Ahhough »r changes iWMl classes ^J«£OW £ £^^ 6 ^ mnko the ph<marinefilm of this invention on an alunrinU ! 
Scc^bvTpSe ^uX * ^ d^ton m C Sa^e applying mcmod, the cart method, and a B pin -at method, , r U 
cannot the 3natg\f^ n^moIecuTJeonductor lay er on it first And What Is necessary .sjustm carry out vacuum donation 
of tbe counter electrodes, such £'6°"""*^ formed by the SUPPATA Ling's method etc , for 

[0018] to using the subsume winch, on n> 12ESW ro 3e conductoV layer by an electrolytic oxidation 

is convenient on it to carry out the laminating of mephenazine film with vacuum deposition etc. Furthermore, what is necessary is just 
ro carry out vacuum deposition of the electrodes, such as aluminum, if needed. 
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Japan n 



fay the ooa o£ thio translation . 



1 This document has been tmnslated by computo. So the translation may not reflect the original precisely. 
£••** shows the word which can not be translated. 
3. to tbe drawings, any words are not translated. 



OPERATION 




of 



well-known organic rectifying device »^^«^- althouah transport of the charge which crosses impregnation 

m ^ "leSwd^a^^ffere,^ impression Of the forward direction rccombmca w,th mo roverae charge in bulk. 
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EXAMPLE 



rExamolel About the organic rectifying device of this invention, although experimented in a ^fen^bw the ex^ple of 

alter carrying out unaopmg P™ a ™ n & 01 JT„ ,£ ™ Ub a_ Anrt c-n—. mMDPi was carried out with the vacuum dep o ition 

curve was investJEated BffiSadng 2 «nd dQUXIM 3 aro^ nvw" "£7 ^"L- from which the time of Impressing a 1 a (ward 
applied voltage continuously. Consequently, it was cheeked that the «™^ oa ™* "JJ valuVwh« rt« cu n M 
electrical potential difference to a golden electrode side serves as the forward direction occurs The cunem ™™J^.^J™ " r£ f 
vSuHhen Spressmg the electrical potential difference of -r4V to a sold» eleccrodc ^^T^^ Lg^£5t "2V, 
. +14 OmA and idV wai the rectification ratio 120000 in -0.1 HmicTOA ^ler tojtettin* 2 ). !*T^±£^^£ l\ • 
it waaAe rectification rabo ltfOOO in the current value of +1.05mA and -0.03omlcroA. rcsp^vohr (refer » temg3 ). 
rnn^i wh^BdltWM irradiated at thic component, tha golden electrode side produced phOToelectromotive force in the c fraction 

Swan^At 2 S, dSSo" *• photocVenVat mftime of changing the wavelength ofllgbt to irradiate ^mea^d. 
nmwmfiTs *c Cr^offoe action spcctrunVin which the relation of a Ught wave length-photocurrent is ^ownFrom Ms g R ph. 

2 LSnmnTo? anfn «5 thYsSf^onrtton ofMMDP when an optical exposure is carried out fiom an aiummum electro* , Mde, foe 
f^^Sl^Sa^S^^SaMmu out that a main activity side Is the bacK of a MMDP layer, i.e.. the interface of P McT 
SSm» uladoS afocTS monoid mold component which sandwiched only MMDP Whh a golden elecoode ^ gnimun 
c^cs^t reSSa^and a photo^eotric-tranalation operarion inabilayer mold component and this direction, the mterfaef of 

aluminum and MMDP is also known by functioning as an activity side. , , _ <_m-Avl.nu.reaA _■ called 

ra023l in examole 2 example I instead ofMMDP 5-methyHOKp-methoxybansyl)^, 10-dfoydrophanaxme ^^yl-^* 1 ? 
MMODP SSlO^Jano benzyl>3, Ifrdlhydrophennzuie The same sandwiches oel ff^^^^j^^^l reaftjr 
- caHed MCDP foVsh^ benzyD-3. and lt^dihydrophenazinc (it is hereafter ca^MD^P for ahyft). Whm 

toeroBsed ohanaba oh4et-current applied voltage to these sandwiches eels continuously tinder darev a current change srniil 
aSS- 2 waTahctn^tWch^ked mat the same rectification occurs. A rectification ratio Is The componem which ut 
MMODP, «d is 1200 («4v) Tw?th 1M0O (-4v) and the component using MDNDP in the component using 12000 C"2v) anjd. MCDP. 
and it turned out that H has the rectification which we» excellent in all . . twmtwwt%MM ^ I 

KTSSple? example 1. rectification remarkable also in **•• which used odier macromolecule ^^rta^edteBt 
Sed instead of 'the PMeT layer. The name and recriflcation ratio (-2V) of the ^ingredient were ^follows ^atis, , 
^P^^fle^on «io ioOOO), Polly 3. dimethyl pyrrole (rectification ratio 18000), ^.f^^^^^l 
fsOOO), the poly thiophene (rectification ratio 1200), polyacethylene (rectification ratio 1000). potah «™^.^<^£^ : 

S^m^^ 

oxide (reeducation ratio 4000), antimony-pentachlonde doping tin oxide (reedficanon raho laoooj, ana conauenve copper w 
(rectification ratio 10000) was obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] [ 
[Drawi ng U I t is the sectional view showing one example of me organic rectifying device of this invention. 
. [Daying 2] It is the graph which shows the current-voltage characteristic of the organic rectifying device of this invention. j 
[DJEWJng. 31 It is the graph which shows the currcnt-vofeigc characteristic of me organic rectifying device of this mvenuon. . 
{ nrawlng 41 It is me graph which shows the absorption spectrum of the photocurrent action spectrum of the organio rectiryingju 
of this invention, PMeT, and MMDP. 
(Description of Notations] 

1 Substrate 

2 Electrode 

3 Macromolccule Conductor Layer j 

4 Phenazmc Film j 

5 Electrode i 
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